ABC model of flower development was proposed to explain the activity of the floral organ identity genes [2, 6] .
lacking the ABC activities produce leaves in place of flower organs, and this finding demonstrates that
In Arabidopsis, APETALA1 (AP1) and APETALA2 (AP2)
these genes are required for floral organ identity are the A function genes, APETALA3 (AP3) and PISTIL- these genes failed to convert vegetative leaves into all of these genes are members of the MADS-box family flower organs. This finding suggests that one or of transcription factors, whose expression patterns corremore additional factors are required [3, 4] . We have spond to their domains of action (reviewed in [7, 8] SEP1, SEP2, and SEP3, was recently described [5, 9, 10] . This trio of largely redundant genes is required for the that consist only of sepals [5] . This phenotype is similar 
Results and discussion
genes, will convert leaves into petals. Arabidopsis plants produce a number of closely spaced rosette leaves during the vegetative phase. Upon the transition to flowering, the internode length increases, and Previous studies in which both B genes were constitutively expressed showed a slight conversion of the cauline this event causes a significant increase in the distance that separates the last few vegetative (cauline) leaves.
leaves toward petals, whereas the rosette leaves at the base of the plant remained largely unaffected [4] . Similarly, The flowers are composed of four whorls of organs, with sepals in the first, or outermost, whorl, petals in the second constitutive expression of the A function gene, 35S::AP1, alone did not alter the identity of leaves [11] . However, whorl, stamens in the third whorl, and carpels occupying the fourth whorl, in the center. The simple and elegant when the 35S::AP1 transgene, or any of the 35S::SEP transgenes, is combined with the 35S::AP3 and 35S::PI We have shown that the SEP genes, when combined with the A and B organ identity genes, are sufficient to convert transgenes, the conversion of cauline leaves toward petals is increased (data not shown). In fact, these cauline leaves vegetative rosette leaves into petals. Recent studies have indicated that ternary complexes of MADS-box proteins are whiter and adopt a shape that is more similar to petals, although the cells of these cauline leaves retain many occur [12, 13] , and this finding suggests that direct proteinprotein interactions between the SEP proteins and the features common to leaves. In addition, the vegetative rosette leaves are only slightly affected; only a chalky ABC organ identity gene products may determine organ color appears on the distal part of these curly leaves (not shown). When the 35S::SEP2 and 35S::SEP3 transgenes (S. P., C. Gustafson-Brown, S. E. Kohalmi, W. L. Crosby, and M. F. Y., submitted) are combined with plants that constitutively express AP1, AP3, and PI, a complete conversion of rosette leaves into petals was observed, with the exception of three trichomes on the edges of these organs. Analyses of these bright-white rosette "petals" by scanning electron microscopy (SEM; [5] ) revealed that cells on the abaxial (lower) surface of these converted organs closely resembled cells on the abaxial (outer) surface of normal petals (Figure 2) . Similarly, cells on the adaxial (upper) surface of these converted organs closely resemble adaxial (inner) petal cells. Taken together, these results demonstrate that the combined action of the SEP genes, together with the A and B genes, is sufficient to convert vegetative rosette leaves into petals. We also found that the introduction of both 35S::SEP2 and 35S::SEP3 trans- and, hence, a difference in transgene expression levels since the genes appear to act in a largely redundant manner. 
